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Objectives: The purposes of this study are 1) to measure the prevalence of smoking according to weekly work
hours by using data from the Korean Labor and Income Panel Study (KLIPS), and 2) to explain the cause of high
smoking prevalence among those with short or long work hours by relative explanatory fraction.
Methods: Data from a total of 2,044 male subjects who responded to the questionnaire in the 10th year (2007)
and 11th year (2008) of the Korean Labor and Income Panel Study were used for analysis. Current smoking,
smoking cessation, continuous smoking, start of smoking, weekly work hours, occupational characteristics,
sociodemographic and work-related factors, and health behavior-related variables were analyzed. Log-binomial
regression analysis was used to study the relationship between weekly work hours and smoking behaviors in terms
of the prevalence ratio.
Results: The 2008 age-adjusted smoking prevalence was 64.9% in the short work hours group, 54.7% in the
reference work hours group, and 60.6% in the long work hours group. The smoking prevalence of the short work hours
group was 1.39 times higher than that of the reference work hours group (95% confidence interval of 1.17-1.65), and
this was explained by demographic variables and occupational characteristics. The smoking prevalence of the long
work hours group was 1.11 times higher than that of the reference work hours group when the age was standardized
(95% confidence interval of 1.03-1.19). This was explained by demographic variables. No independent effects of short
or long work hours were found when the variables were adjusted.
Conclusion: Any intervention program to decrease the smoking prevalence in the short work hours group must take
into account employment type, job satisfaction, and work-related factors.
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Since the 1970s, interest in the effects of long work
hours on health has been growing. This research area
became more active when the European Community
Directive on Working Time enacted provisions on labor
hours in 1993, limiting the work week to a maximum of
48 hours and mandating break time for at least 11 hours
a day [1,2]. Many studies have found a relationship be-
tween long work hours and cardiovascular disease [3-5].
Long work hours have also been linked to musculoskel-
etal disease, depression, obesity, decreased labor concen-
tration, increased fatigue, decreased cognitive abilities
and judgment, and increased injury [6-10]. On the other* Correspondence: jungchoikh@gmail.com
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stated.hand, some studies have reported that long work hours
are not related to cardiovascular disease, type II diabetes,
or physical symptoms [11,12].
Smoking causes various cancers, coronary artery dis-
ease, and chronic lung disease [13], and is a risk factor
that can be controlled. One study measured the disease
burden of smoking-related lung cancer as about 96.6
person-years in disability-adjusted life years (DALYs) per
100,000 people in Korea, and about 85.5 person-years in
healthy life years (HeaLYs) [14]. Another study that mea-
sured the disease burden of smoking-related premature
death in Korea reported that 60.9% of premature deaths
in males and 17.7% of premature deaths in females could
be prevented by quitting smoking [15].
Some studies have investigated the relationship between
long work hours and smoking behavior, with inconsistentd. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly cited. The Creative Commons Public Domain Dedication
ain/zero/1.0/) applies to the data made available in this article, unless otherwise
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in those who work over 40 hours per week than in those
who work between 30 and 40 hours [16], and that long
work hours are correlated with a lower probability of quit-
ting smoking [17]. Another study found no relationship
between long work hours and smoking [18,19]. One re-
view journal reported continued controversy over the rela-
tionship between long work hours and smoking [8]. This
discordance between study results may come from a lack
of well-designed studies [6].
The purposes of this study are 1) to measure the preva-
lence of smoking according to weekly work hours, and 2)
to explain the cause of high smoking prevalence among




Data from the Korean Labor and Income Panel Study
(KLIPS) was used in this study. KLIPS is a longitudinal
survey of panel sample members representing 5,000
households in non-rural districts of Korea. The charac-
teristics of each household, economic activity, labor
market transfer, earnings and spending, education and
occupational training, and social life are studied annually
[20]. Among these, the data from the 10th year (2007)
and the 11th year (2008) were used for this study.
Among the 11,855 respondents in the 10th year and
11,734 respondents in the 11th year, there were, respect-
ively, 2,790 and 2,658 male workers between the ages of
25 and 64. Among these, 2,323 male workers aged 25 to
64 were continuously studied from the 10th year to the
11th year. Females were excluded because there was a
previous study that stated that women's smoking behav-
iors were not properly reflected in family research [21].
For weekly work hours, working 12 hours a day for 7
days a week adds up to 84 hours per week. Any work
hours that exceeded this value were considered extreme
and were thus excluded from analysis. Also excluded
were those with workers hired after the year 2007, and
professional soldiers. As a result, a total of 2,044 male
workers were analyzed.
Informed written consent for participation was ob-
tained from each individual. The study was approved by
the Korea Centers for Disease Control and Prevention
Institutional Review Board.
The methods of study and definition
1) Sociodemographic characteristics, occupational
characteristics, and health behaviors
For the sociodemographic variables, specifically, the sub-
jects’ age, marital status, and education background, the
data from the 11th year (2008) was used. For marital sta-
tus, those who answered number (2) (“I am married andhave a spouse”) were included in the married group, and
those who answered (1) (“not married”), (3) (“separated”),
(4) (“divorced”), or (5) (“widowed”) were included in the
unmarried group. Education background was divided into
three categories: middle school or lower, high school
graduate and some college, and university graduate and
higher.
For occupational characteristic variables, the occupa-
tion, employment type, tenure, shift system, and job
satisfaction data from the 11th year (2008) were used.
Occupations were divided into non-manual and manual
categories. Non-manual occupations included managers,
professionals, technicians, and clerks, while manual occu-
pations included service and sales workers, agricultural
and fishery workers, craft and related trade workers, plant
and machine operators and assemblers, and elementary oc-
cupations. For employment type, the categorization stan-
dards were based on the study by Kim et al. (2008) [22].
We categorized workers as precarious or non-precarious.
Nonstandard workers (i.e., workers in temporary help
agencies, workers provided by contract firms, home-based
workers, on-call workers, and independent contractors),
contingent workers, and part-time workers were defined as
atypical and thus precarious workers. The category of pre-
carious workers also included temporary and daily workers.
For the tenure variable, the subjects’ answer to the ques-
tion, “When did you start working here (workplace, com-
pany)?” was subtracted from 2008, which was the year of
investigation. To measure job satisfaction, we used re-
sponses to the prompt “I am satisfied with the work (job) I
do now.” Answers number (1) (“No”) and number (2)
(“Not really”) were graded as low job satisfaction, while an-
swer number (3) (“Somewhat”) was graded as average satis-
faction. Answers number (4) (“Mostly”) and (5) (“Very
much”) were graded as high satisfaction.
For health behaviors, the question from the 11th year
(2008) on drinking was used. The question, “Do you drink
often?” was asked, and those who chose answer number
(1) (“Yes”) were categorized as drinking, while those who
chose number (2) (“I used to drink, but not anymore”) or
number (3) (“I have never drunk”) were categorized as
non-drinking.
2) Work hours
In Korea, the legal work hours limit is up to 52 hours
per week via article 50 and 53 of the Labor Standards
Act. Whereas France and Germany set the legal upper
limit of work hours as 35 hours per week in 1998 [23],
due to bad economic conditions and decreasing profits,
this law was modified to allow work hours up to 48
hours per week [24].
In this study, the points of reference for work-week
length were 35 hours (the shortest regular work week in
other countries) and 52 hours (the upper limit of weekly
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groups for analysis, based on the data from the 11th year
(2008): those who work less than 35 hours per week;
those who work at least 35 hours but less than 52 hours
per week; and those who work 52 hours or more per
week. These groups were named the short work hours
group, the reference work hours group, and the long
work hours group, respectively.
Weekly work hours were defined as the sum of weekly
regular work hours and overtime work hours. Weekly
regular work hours were based on the answers to the
question, “How long are your current weekly work hours,
excluding meal times?” Weekly overtime work hours were
based on the answers to the question, “What are your
average overtime work hours per week?”.3) Smoking
In this study, smoking in 2008, smoking cessation, con-
tinuous smoking, and start of smoking were studied.
Smoking prevalence was analyzed according to answers
to the question, “Do you smoke?” Those answering (1)
(“Yes”) were categorized as smokers. Smoking cessation
was measured by the number of 2007 smokers who an-
swered, in 2008, (2) (“I used to smoke but not anymore”)
or (3) (“I don't smoke.”) Continuous smoking was de-
fined as 2007 smokers who were still smoking in 2008,
and start of smoking was measured by the number of
2008 smokers who were not smokers in 2007.Statistical methods
Direct standardization was used to calculate age-adjusted
smoking, smoking cessation, continuous smoking, and
start of smoking. Direct standardization calculates age-
based prevalence by multiplying the number of people in
each age group by the standard population, and then div-
iding the sum of the expected observation value by the
total standard population. The standard population here
consisted of males divided into age groups in five-year in-
crements. The age-adjusted prevalence of smoking in the
short work hours group, the reference work hours group,
and the long work hours group, along with continuous
smoking, smoking cessation, and start of smoking, were
calculated with a 95% confidence interval.
Log-binomial regression analysis was used to study the
relationship between weekly work hours and smoking
behaviors in terms of the prevalence ratio (PR). Three
models were constructed. In model 1, the baseline
model, age was adjusted for to compare the smoking be-
haviors of the short work hours group, the reference
work hours group, and the long work hours group. In
model 2, age, education, and marital state were adjusted
for. In model 3, age, education, marital state, drinking,
and occupational characteristics, specifically, occupation,employment type, tenure, shifts, and job satisfaction,
were adjusted for.
Relative explanatory power was used to assess the con-
tribution of each explanatory factor to differences in
smoking behaviors among the three groups. The relative
explanatory power is defined by excessive risk decrease
as a percentage when the explanatory variables vanish
into the baseline model or previous model. The equation
is [(PR in the baseline model)-(PR in the model adjusted
for explanatory variables)]/[PR in the baseline model)-1]
*100 [25]. If the PR in the previous model was 1.00, the
relative explanatory power was not calculated. The SAS
9.1.2 package was used for analysis. All of the reported p
values are two-tailed, and p<0.05 was considered to be
significant.
Results
General characteristics of study subjects
Among the subjects, 4.9% of the workers fell into the
short work hours group, 59.2% into the reference work
hours group, and 36.0% into the long work hours group.
Subjects aged ≥45 comprised 36.5% of the reference
group. In the short work hours group, 46.0% of the sub-
jects had a junior high school education or less, but most
of the subjects in the reference and long work hours
groups had at least a high-school education. There were
significant differences in occupation and employment type
according to work hours. In the short work hours group,
78.0% of the subjects were manual workers and 84.0%
were precarious workers; in the reference group, 55.1%
were non-manual workers and 79.0% were non-precarious
workers; and in the long work hours group, 66.3% were
manual workers and 82.3% were non-precarious workers.
Tenure was 7.1±8.6 years in the short work hours
group, 8.7±8.1 years in the reference work hours group,
and 6.4±6.4 years in the long work hours group. Signifi-
cant differences were also found in work shifts and job
satisfaction. In the short work hours group, only 1.0% of
the subjects were shift workers, compared to 8.9% of the
reference work hours group and 20.5% of the long work
hours group. In the short work hours group, 35% re-
ported that their jobs were unsatisfying, compared to
8.4% of the reference group. Smoking varied according
to work hours as well. In 2008, there were many smokers
in all three groups (short work hours group 66.0%, refer-
ence work hours group 55.4%, and long work hours group
61.4%) (Table 1).
Smoking prevalence according to explanatory variables
In 2008, 41.9% of the subjects were non-smokers and
58.1% were smokers. Those aged 25–34 had the highest
smoking prevalence (61.2%), and the prevalence decreased
with age. Unmarried subjects had a higher smoking preva-
lence (65.6%) compared to married subjects (55.7%). The
Table 1 General characteristics of the study subjects N (%)
Variables Weekly work hours Total p-value
Short* Reference† Long‡
Total 100(4.9) 1209(59.2) 735(36.0) 2044
Age (years)
25-34 7(7.0) 353(29.2) 220(29.9) 580 <.0001
35-44 24(24.0) 414(34.2) 259(35.2) 697
45-54 39(39.0) 305(25.2) 173(23.5) 517
55-64 30(30.0) 137(11.3) 83(11.3) 250
Marital status
Married 68(68.0) 934(77.3) 545(74.2) 1547 0.056
Unmarried 32(32.0) 275(22.8) 190(25.9) 497
Education
≤Junior high school 46(46.0) 122(10.2) 110(15.0) 278 <.0001
High school 27(27.0) 372(30.8) 305(41.5) 704
≥College 27(27.0) 715(59.1) 320(43.5) 1062
Occupation
Non-manual 22(22.0) 666(55.1) 248(33.7) 936 <.0001
Manual 78(78.0) 543(44.9) 487(66.3) 1108
Employment type
Precarious 84(84.0) 254(21.0) 130(17.7) 468 <.0001
Non-precarious 16(16.0) 955(79.0) 605(82.3) 1576
Tenure (years) (Mean±S.D) 7.1±8.6 8.7±8.1 6.4±6.4 <.0001
Shift work
Yes 1(1.0) 108(8.9) 151(20.5) 260 <.0001
No 99(99.0) 1101(91.1) 584(79.5) 1784
Job satisfaction
Low 35(35.0) 102(8.4) 102(13.9) 239 <.0001
Average 44(44.0) 550(45.5) 376(51.2) 970
High 21(21.0) 557(46.1) 257(35.0) 835
Smoking in 2007
Yes 65(65.0) 629(52.0) 441(60.0) 1135 0.001
No 35(35.0) 580(48.0) 294(40.0) 909
Smoking in 2008
Yes 66(66.0) 670(55.4) 451(61.4) 1187 0.019
No 34(34.0) 539(44.6) 284(38.6) 857
Alcohol drinking
Yes 87(87.0) 1023(84.6) 627(85.3) 1737 0.776
No 13(13.0) 186(15.4) 108(14.7) 307
*Weekly work hours less than 35, †Weekly work hours 35 or more, less than 52, ‡Weekly work hours more than 52.
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(66.2%), and the higher the education, the lower the smok-
ing prevalence. The smoking prevalence was higher among
manual workers (63.6%) than among non-manual workers
(51.5%), and higher in the precarious employment group
(64.5%) than in the non-precarious employment group
(56.2%). Smokers had shorter work tenure (nonsmokers8.5±8.1 years, smokers 7.2±7.3 years). Those with low job
satisfaction had the highest smoking prevalence (67.8%),
and the prevalence decreased as satisfaction increased.
Among 2007 smokers, 87.6% still smoked in 2008, while
12.4% of them quit smoking in 2008. Drinkers had a sig-
nificantly higher smoking prevalence (62.4%) than did non-
drinkers (33.6%) (Table 2).
Table 2 Smoker proportion in 2008 by general
characteristic subgroup N (%)
Variables Smoking in 2008 Total p-value
No Yes
Total 857(41.9) 1187(58.1) 2044
Age (years)
25-34 225(38.8) 355(61.2) 580 0.0002
35-44 282(40.5) 415(59.5) 697
45-54 213(41.2) 304(58.8) 517
55-64 137(54.8) 113(45.2) 250
Marital status
Married 686(44.3) 861(55.7) 1547 <.0001
Unmarried 171(34.4) 326(65.6) 497
Education
≤Junior high school 94(33.8) 184(66.2) 278 <.0001
High school 256(36.4) 448(63.6) 704
≥College 507(47.7) 555(52.3) 1062
Occupation
Non-manual 454(48.5) 482(51.5) 936 <.0001
Manual 403(36.4) 705(63.6) 1108
Employment type
Precarious 166(35.5) 302(64.5) 468 0.0013
Non-precarious 691(43.9) 885(56.2) 1576
Tenure (years) (Mean±S.D) 8.5±8.1 7.2±7.3 <.0001
Shift work
Yes 120(46.2) 140(53.9) 260 0.1393
No 737(41.3) 1047(58.7) 1784
Job satisfaction
Low 77(32.2) 162(67.8) 239 <.0001
Average 370(38.1) 600(61.9) 970
High 410(49.1) 425(50.9) 835
Smoking in 2007
Yes 141(12.4) 994(87.6) 1135 <.0001
No 716(78.8) 193(21.2) 909
Alcohol drinking
Yes 653(37.6) 1084(62.4) 1737 <.0001
No 204(66.5) 103(33.6) 307
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The age-adjusted prevalence of smoking in 2008 was
57.6%, continuous smoking was 87.2%, smoking cessation
was 12.8%, and start of smoking was 21.3%. The age-
adjusted smoking prevalence was 64.9% in the short work
hours group (95% confidence interval of 45.1-84.7), which
was the highest; it was 54.7% in the reference work hours
group (95% confidence interval of 50.5-59.0), which was
the lowest. The age-adjusted continuous smoking preva-
lence was 88.1% in the long work hours group (95%confidence interval of 78.7-97.6), which was the highest,
and the prevalence decreased with shorter work hours.
Smoking cessation was 16.9% in the short work hours
group (95% confidence interval of 1.1-32.8) which was the
highest, and the prevalence decreased with longer work
hours. Start of smoking was 33.2% in the short work hours
group (95% confidence interval of 9.1-57.2), which was
the highest (Table 3).
Prevalence ratios of smoking behaviors
When age was adjusted, the smoking prevalence of the
short work hours group was 1.39 times higher than that
of the reference work hours group (95% confidence inter-
val of 1.17-1.65). When demographic variables were also
adjusted for, the smoking prevalence of the short work
hours group was 1.20 times higher than that of the refer-
ence work hours group (95% confidence interval of (1.01-
1.42). The prevalence ratio decreased 48% from 1.39 to
1.20 by 48.7%. When the demographic variables, occupa-
tional variables, and alcohol drinking were all adjusted for,
the prevalence decreased even more, and the statistical
significance was lost. The prevalence ratio decreased 45%
from 1.20 to 1.11.
With regard to starting smoking, the short work hours
group had a ratio of 1.53 in model 1 (95% confidence
interval of 0.88-2.66), 1.37 in model 2 (95% confidence
interval of 0.78-2.43), and 1.39 in model 3 (95% confi-
dence interval of 0.77-2.53), but it was not significant.
Adjusted for age, the smoking prevalence of the long
work hours group was 1.11 times higher than that of the
reference work hours group (95% confidence interval of
1.03-1.19). When the demographic variables were also
adjusted for, the smoking prevalence of the long work
hours group was 1.00 times (95% confidence interval of
0.88-1.11) that of the reference group, and significance
was lost (Table 4). This means that demographic variables
alone explained the difference in smoking prevalence be-
tween the long work hours group and the reference group
(Figure 1).
Discussion
In this study, the short and long work hours groups had
a higher smoking prevalence than the reference work
hours group. Higher smoking prevalence among those
who work long hours has also been reported in Spain,
though the reference work hours were different from
those in this study. Salaried female workers who work
more than 40 hours per week had higher rates of smok-
ing compared to those who worked 30–40 hours per
week [16]. Furthermore, this is the first study, as far as
we know, to report higher smoking prevalence among
Koreans who work shorter hours. A previous study had
divided work hours into two groups: a long work hours
group and reference work hours group. Almost all
Table 3 Age-adjusted prevalence and 95% confidence interval for smoking habits
Short work hours* Reference work hours† Long work hours‡ Total
Smoking in 2008 Number of population in 2008 100 1209 735 2044
Number of smokers in 2008 (%) 66(66.0) 670(55.4) 451(61.4) 1187 (58.1)
Age-adjusted prevalence 64.9(45.1-84.7) 54.7(50.5-59.0) 60.6(54.9-66.4) 57.6(54.3-60.9)
Continuous smoking§ Number of smokers in 2007 65 629 441 1135
Number continuously smoking (%) 56(86.2) 549(87.3) 389(88.2) 994 (87.6)
Age-adjusted prevalence 83.1(53.2-100.0) 86.8(79.3-94.4) 88.1(78.7-97.6) 87.2(81.6-92.8)
Smoking cessation∥ Number of smokers in 2007 65 629 441 1135
Number who quit smoking (%) 9(13.8) 80(12.7) 52(11.8) 141(12.4)
Age-adjusted prevalence 16.9(1.1-32.8) 13.2 (10.2-16.2) 11.9 (8.4-15.3) 12.8 (10.6-15.0)
Start smoking¶ Number of nonsmokers in 2007 35 580 294 909
Number who started smoking (%) 10(28.6) 121(20.9) 62(21.1) 193(21.2)
Age-adjusted prevalence 33.2(9.1-57.2) 20.7(17.0-24.4) 20.8(15.5-26.2) 21.3(18.2-24.3)
*Weekly work hours less than 35, †Weekly work hours 35 or more, less than 52, ‡Weekly work hours more than 52, §Smokers in 2008/smokers in 2007, ∥Adults
quitting smoking in 2008/smokers in 2007, ¶Smokers in 2008/non-smokers in 2007.
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worked over 40 hours per week and a reference group as
people who worked 40 hours per week or less [18,26-29].
In 2008, Lallukka presented a pooled analysis of the
results of three previous prospective cohort studies. These
cohort studies were the Whitehall II Study from London
(n=3397), Helsinki Health Study (n=6070), and the
Japanese Civil Servants Study (n=2213) [27]. There was
no difference in the smoking prevalence between the
long work hours group and short work hours group
(reference group) in London and Helsinki, but in the
Japanese study, the short work hours group had a statis-
tically significantly higher odds ratio for smoking preva-
lence than the long work hours group. We believe that
the difference in the smoking prevalence was what led
to different results between Japan and London or
Helsinki.Table 4 Prevalence ratio and 95% confidence interval for smo
Weekly work hours Smoking in 2008 Con
(n=2044)
Model 1** Short* 1.39(1.17-1.65)
Reference† 1
Long‡ 1.11(1.03-1.19)
Model 2†† Short 1.20(1.01-1.42)
Reference 1
Long 1.00(0.88-1.11)
Model 3‡‡ Short 1.11(0.94-1.31)
Reference 1
Long 0.95(0.84-1.06)
*Weekly work hours more than 35, †Weekly work hours 35 or more, less than 52, ‡
quitting smoking in 2008/smokers in 2007, ¶Smokers in 2008/non-smokers in 2007,
marital status, ‡‡Model 3:adjusted for age, education, marital status, occupation, prWe investigated which factors explain the higher
smoking prevalence in the short and long work hours
groups. To answer this question, we explored the ex-
planatory power of the demographic and occupational
factors. The higher smoking prevalence in the short
work hours group was explained by the subjects' educa-
tion, marital status, and occupational characteristics.
The higher smoking prevalence of the long work hours
group was explained by the subjects' education and
marital status. After adjusting for demographic and oc-
cupational factors, there were no direct or independent
effects of weekly work hours. This means that short
work hours and long work hours affect smoking behav-
iors through demographic or occupational characteris-
tics, not directly.
All of the difference in smoking prevalence in the long
work hours group compared to the reference group, andking habits











Weekly work hours more than 52, §Smokers in 2008/smokers in 2007, ∥Adults
**Model 1:adjusted for age, ††Model 2: adjusted for age, education, and
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Figure 1 The relative explanatory power for smoking prevalence as a percentage reduction in the prevalence ratio.
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plained by demographic factors, specifically, education
and marital status. Among the demographic variables,
education was the biggest explanatory factor for the
higher smoking prevalence in the long and short work
hours groups. Actually, the average age of starting smok-
ing in Korea was 19.3 for males [29], suggesting that
most start smoking before getting a job. That means
smoking characterized by nicotine dependency could be
affected by the environment of one’s adolescence or
young-adulthood. Education is used as the proxy for
early-life environment. Education is also a strong deter-
minant of smoking behaviors as well as occupation [30],
which is, in turn, closely related to work hours. Many
studies have found a relationship between low socioeco-
nomic position—measured by education, income, or oc-
cupation—and high smoking prevalence [30-32]. Studies
from other countries have also reported that smoking
tends to begin in adolescence or early adulthood, and
that it is strongly related to education level [31]. There-
fore, the high smoking prevalence of the long and short
work hours groups is probably determined before they
begin their worklives, and this can be explained by their
low socioeconomic position.
After 48% of the short work hours group’s higher smok-
ing prevalence was explained by education and marital
status, 45% of the remnant was explained by occupational
characteristics. The short work hours group, referencework hours group, and long work hours group had signifi-
cant differences in their occupational characteristics. The
short work hours group had the highest proportion of
manual workers and precarious workers, as well as the
lowest job satisfaction. The highest rate of taking up
smoking among the short work hours group may be re-
lated to these occupational characteristics aswell. Previous
studies have reported a relationship between low job satis-
faction and/or precarious employment [33] on the one
hand, and smoking and nicotine dependency [34] on the
other. One previous study reported that precarious
workers has significantly higher job insecurity and psycho-
social stress [35]. If psychosocial stress worsens, the risk
for smoking increases [13]. Another study asked current
smoker what their dominant motives were for smoking.
The most common answer was 'habit', the second most
common reason to smoke was 'work-related stress'(34.5%).
That study tried to determine the causal pathway from job
stress to smoking. The job stress had a statistically signifi-
cant relationship with depression, and depression had a
significant relationship with smoking. Thus, we were able
to determine that job stress has a direct relationship with
depression, and has an indirect relationship with smoking
via depression [36]. Workers who engaged in precarious
jobs were more likely to be under psychological stress
and/or be smokers. In this study, the most important fac-
tors explaining high smoking prevalence were education,
employment type, and job satisfaction. The results imply
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workers with short work hours could be a key point of
intervention in reducing smoking prevalence.
The prevalence ratios of continuous smoking and smok-
ing cessation were not significant when the short and long
work hours groups were compared with the reference
group in this study. This corresponds with research results
in Denmark that reported no association between work
hours and cessation rates in 3606 Danish workers [37].
However, a previous cohort study in Norway reported that
longer weekly work hours lower the odds of smoking
cessation in nurses’ aides [24]. What distinguishes the
Norway study from this and the Danish study are the
study subjects. The subjects in the Norway study had only
one job title, and most of them were women. In contrast,
the subjects in this study were men with various jobs. The
difference in the degree of nicotine dependence in the
study subjects could be connected to the success of smok-
ing cessation. This points to the need for more detailed
cohort studies on smoking behaviors.
This study has a few limitations. First, not enough
members of the sample who had quit smoking were se-
cured in the short work hours group. Secondly, the answer
(1) (“Yes”) to the question, “Do you smoke?” provides no
information as to the amount of smoking. Having an in-
sufficient sample or no information about the extent could
have minimized the degree of association. Thirdly, females
were excluded. Female smoking is continuously rising in
Korea, and there are differences between men and women
[38] in the factors related to smoking. Further studies are
needed to explore smoking behaviors in women.
However, the strengths of this study are as follows: First,
data from KLIPS was used, and this data is strongly repre-
sentative. Second, not only were the relationship between
work hours, smoking prevalence, and smoking cessation
analyzed, but continuous smoking and start of smoking
were also considered in order to explore the behavior in
depth. Third, previous studies merely analyzed the differ-
ence between a long work hours group and a control
group [18,19,39]. However, this study divided the groups
into short, reference, and long work hours groups, which
should more accurately capture the reality of those who
feel they are working too little, about average, or too much
according to societal norms and thus distinguish between
the norm and those disadvantaged by or frustrated with
under- or overwork. Fourth, prevalence ratios were used
to decrease the error of the odds ratio. In case the
dependent variable has a high prevalence, the odds ratio is
limited in estimating the relative risk.
To date, studies in Korea on long work hours and smok-
ing behaviors are scarce, and this study can be viewed as a
contribution to research on the work environment and its
relationship with smoking in Korea. In order to decrease
the smoking prevalence in the short work hours group,job-related factors like job satisfaction and employment
type need to be considered. More research is needed to
determine whether long work hours are related to con-
tinuous smoking and smoking cessation.
Conclusion
Any intervention program to decrease the smoking preva-
lence in those with short work hours must take into ac-
count employment type, job satisfaction, and work-related
factors.
Competing interests
The authors declare that they have no competing interests.
Authors’ contributions
K Jung-Choi conceived of and designed the study. All of the authors devel-
oped the research model, and S-M Jang analyzed the statistics and wrote
the manuscript. All of the authors read and approved the final manuscript.
Received: 25 July 2013 Accepted: 11 September 2013
Published: 19 November 2013
References
1. EU Working Time Directive: Working time directive; 1993 [http://www.eu-
working-directive.co.uk/directives/1993-working-time-directive.htmF]
2. Harrington JM: Health effects of shift work and extended hours of work.
Occup Environ Med 2001, 58:68–72.
3. Hayashi T, Kobayashi Y, Yamaoka K, Yano E: Effect of overtime work on
24-hour ambulatory blood pressure. J Occup Environ Med 1996,
38(10):1007–1011.
4. Iwasaki K, Sasaki T, Oka T, Hisanaga N: Effect of working hours on
biological functions related to cardiovascular system among salesmen in
a machinery manufacturing company. Ind Health 1998, 36:361–367.표.
5. Sokejima S, Kagamimori S: Working hours as a risk factor for acute
myocardial infarction in Japan: case–control study. Br Med J 1998,
317(7161):775–780.
6. Caruso CC: Overtime and Extended Work Shifts: Recent Findings on Illnesses,
Injuries and Health Behaviors: DDHS (NIOSH) Publication No; 2004:143. http://
www.cdc.gov/niosh/docs/2004-143/pdfs/2004-143.pdf.
7. Dembe AE, Erickson JB, Delbos RG, Banks SM: The impact of overtime and
long work hours on occupational injuries and illnesses: new evidence
from the United States. Occup Environ Med 2005, 62(9):588–597.
8. Caruso CC: Possible broad impacts of long work hours. Ind Health 2006,
44(4):531–536.
9. Shields M: Long working hours and health. Health Rep 1999, 11(2):33–48.
10. Raediker B, Janssen D, Schomann C, Nachreiner F: Extended working hours
and health. ChronobiolInt 2006, 23(6):1305–1316.
11. Park J, Kim Y, Chung HK, Hisanaga N: Long working hours and subjective
fatigue symptoms. Ind Health 2001, 39(3):250–254.
12. Hulst M: Long work hours and health. Scand J Work Environ Health 2003,
29(3):171–188.
13. Kim OK, Kim SR, Yun KE, Khang YH, Jung-Choi KH, Cho HJ: Patterns and as-
sociated factors affecting current cigarette smoking and smoking cessa-
tion in male taxi drivers of korea: differences by employment type.
J Korean Soc Res Nicotine Tabacco 2010, 1:33–42.
14. Lee H, Yoon SJ, Ahn HS: Measuring the burden of major cancers due to
smoking in Korea. Cancer Sci 2006, 97(6):530–534.
15. Yoon SJ, Ha BM, Kang JW, Chang HC: Estimation of attributable burden
due to premature death from smoking in Korea. Korean J Prev Med 2001,
34(3):191–199.
16. Artazcoz L, Cortès I, Borrell C, Escribà-Agüir V, Cascant L: Gender
perspective in the analysis of the relationship between long work hours,
health and health-related behavior. Scand J Work Environ Health 2007,
33(5):344–350.
17. Eriksen W: Work factors and smoking cessation in nurses' aides: a
prospective cohort study. BMC Public Health 2005, 5:142–152.
18. Nakamura K, Shimai S, Kikuchi S, Takahashi H, Tanaka M, Nakano S,
Motohashi Y, Nakadaira H, Yamamoto M: Increases in body mass index
Jang et al. Annals of Occupational and Environmental Medicine 2013, 25:35 Page 9 of 9
http://www.aoemj.com/content/25/1/35and waist circumference as outcomes of working overtime. Occup Med
1998, 48:169–173.
19. Nakanishi N, Nakamura K, Ichikawa S, Suzuki K, Tatara K: Lifestyle and the
development of hypertension: a 3-year follow-up study of middle-aged
Japanese male office workers. Occup Med 1999, 49:109–114.
20. Korean Labor Institute: Korean Labor Institute, Research sampling. 2010.
[http://www.kli.re.kr/klips/ko/research/sampling.jsp] [cited 2 Feb 2010].
Korean.
21. Choi HM, Lee SH, Seong JM, Kim KM, Bae KJ: Research Technique Study for
Quality Improvement of Panal Data. Seoul: Korea Labor Institute; 2012:120.
22. Kim K, Chung HJ, Chang S, Kim H, Noh D, Jung-Choi K: Self-rated health
level comparisons by the criteria of precarious employment status: the
Korean labor and income survey. Korean J Occup Environ Med 2010,
22(3):240–250.
23. Lee CS: Comparison of Labor law between Korea and European Union.
Gwacheon: The Ministry of Labor; 2007:74. Korean.
24. Korean International Labour Foundation: News of International Labour; 2012.
[http://www.koilaf.org/KFupload/kfknationnews_file/i307 (%ED%94%84%EB%
9E%91%EC%8A%A4).pdf] [cited 30 Nov 2012]. Korean.
25. Khang YH, Lynch JW, Yang S, Harper S, Yun SC, Jung-Choi K, Kim HR: The
contribution of material, psychosocial, and behavioral factors in explain-
ing educational and occupational mortality inequalities in a nationally
representative sample of South Koreans: relative and absolute perspec-
tives. SocSci Med 2009, 68:858–866.
26. Nakanishi N, Nishina K, Yoshida H, Matsuo Y, Nagano K, Nakamura K, Suzuki
K, Tatara K: Hours of work and the risk of developing impaired fasting
glucose or type 2 diabetes mellitus in Japanese male office workers.
Occup Environ Med 2001, 58(9):569–574.
27. Tsurugano S, Inoue M, Yano E: Precarious employment and health:
analysis of the Comprehensive National Survey in Japan. Ind Health 2012,
50(3):223–235.
28. Lallukka T, Lahelma E, Rahkonen O, Roos E, Laaksonen E, Martikainen P,
Head J, Brunner E, Mosdol A, Marmot M, Sekine M, Nasermoaddeli A,
Kagamimori S: Associations of job strain and working overtime with
adverse health behaviors and obesity: evidence from the Whitehall II
Study, Helsinki Health Study, and the Japanese Civil Servants Study.
SocSci Med 2008, 66(8):1681–1698.
29. Korean Statistical Information Service: Korean National Health and Nutrition
Examination Survey. Korean: Age to start smoking for male smoker; 2012.
[http://kosis.kr/abroad/abroad_01List.jsp?parentId=D] [cited 17 June 2012].
Korean.
30. Phang H, Kim G: Change and inheritance: the structure and process of
social status achievement in Korea. Korean J Sociol 2001, 35:1–30.
31. Leinsalu M, Tekkel M, Kunst AE: Social determinants of ever initiating
smoking differ from those of quitting: a cross-sectional study in Estonia.
Eur J Public Health 2007, 17:572–578.
32. Kim SR, Kin OK, Yun KE, Khang MD, Cho HJ: Socioeconomic factors
associated with initiating and quitting cigarette smoking among korean
men. Korean J Fam Med 2009, 30:415–425.
33. Chon SH, Kin JY, Cho JJ, Ryoo JG: Job characteristics and occupational
stress on health behavior in Korean workers. Korean J Fam Med 2010,
31:444–452. Korean.
34. Peretti-Watel P, Constance J, Seror V, Beck F: Working conditions, job
dissatisfaction and smoking behaviours among French clerks and
manual workers. J Occup Environ Med 2009, 51(3):343–350.
35. Koh SB, Son M, Kong JO, Lee CG, Chang SJ, Cha BS: Job characteristics and
psychosocial distress of atypical workers. Korean J Occup Environ Med
2003, 16(1):103–113.
36. Yoon SH, Bae JI, Lee SW, Ahn KA, Kim SE: Relationship between job stress,
depression, alcohol consumption and smoking of Korean wage workers.
Health Soc Science 2006, 19:31–50. Korean.
37. Bogglid H, Burr H, Tuchsen F, Jeppesen HJ: Work environment of Danish
shift and day workers. Scand J Work Environ Health 2001, 27(2):97–105.38. Khang YH, CHo HJ: Socioeconomic inequality in cigarette smoking:
trends by gender, age, and socioeconomic position in South Korea,
1989–2003. Prev Med 2006, 42:415–422.
39. Spurgeon A, Harrington JM, Cooper CL: Health and safety problems
associated with long working hours: a review of the current position.
Occup Environ Med 1997, 54(6):367–375.
doi:10.1186/2052-4374-25-35
Cite this article as: Jang et al.: Relationship between Work Hours and
Smoking Behaviors in Korean Male Wage Workers. Annals of
Occupational and Environmental Medicine 2013 25:35.Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
